Effects of intermittent intravenous ibandronate injections on bone quality and micro-architecture in women with postmenopausal osteoporosis: the DIVA study.
In the Dosing IntraVenous Administration (DIVA) study, IV ibandronate injections (15-30 s duration) provided significantly greater gains in bone mineral density than daily oral ibandronate (P<0.001). Single transiliac bone biopsy was performed in a subgroup of women (n=109/1395) from DIVA to assess the impact of ibandronate on newly formed bone and bone remodeling. Patients received ibandronate IV injections 2 mg every 2 months, 3 mg every 3 months or oral ibandronate 2.5 mg daily, plus oral or IV placebo, as appropriate to maintain blinding. Of the 1395 participants from the DIVA study, 122 were enrolled in the substudy. Qualitative histological analysis was performed on all biopsy cores and 89 cores were considered to be evaluable for quantitative histomorphometry. Following 2 years of ibandronate treatment, trabecular bone maintained its normal lamellar structure with no evidence of woven bone, marrow fibrosis, cellular toxicity, or other qualitative abnormalities. Primary mineralization of new bone remained normal, as indicated by the slightly lower osteoid thickness and osteoid volume, with normal mineral apposition rate compared to healthy, postmenopausal women. Mineralizing surface, osteoid surface, activation frequency and bone formation rate were decreased in all ibandronate-treated groups compared with values from healthy, postmenopausal women. Specifically, the bone formation rate (BFR/BV and BFR/BS) was approximately 5 times lower in the ibandronate-treated (3 mg) group than in healthy, postmenopausal women. Histomorphometric analysis of transiliac bone biopsies demonstrated normal micro-structure of newly formed bone with normal mineralization and reduced remodeling after oral or IV ibandronate.